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(54) ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an easier-to-use 

electronic device. 

SOLUTION: In the electronic device such as a mobile 
information personal digital terminal as represented by a 
cellular phone, and an information terminal as represented by 
a personal computer or a fixed telephone, operation keys are 
provided with an EL display device, so that a user can identify 
each operation key via the characters, symbols, and figures 
displayed on the operation keys by the EL display device. 
Owing to the above constitution, the user can identify the 
operation keys even in a dark. 
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CLAIMS 



[Claim(s)] 

[Claim l]An indicator. 

An operation key. 

It is the electronic device provided with the above, said operation key comprises an EL display provided 
in the lower part of a button of translucency, and this button, and text inputted by said operation key 
with said EL display is displayed. 

[Claim 2]An electronic device, wherein it has an indicator and an operation key, and it is an electronic 
device which functions as a telephone, said operation key comprises an EL display provided in the lower 
part of a button of translucency, and this button and text of the operation key concerned is displayed 
with said EL display. 
[Claim 3]An indicator. 
An operation key. 

Are the above the electronic device which it had and said operation key, An EL display provided in the 
lower part of a button of translucency and this button is comprised, Direction of text which text inputted 
by said operation key with said EL display is displayed, and is displayed with said EL display changes 
according to direction of said electronic device in every direction. 

[Claim 4]Are an electronic device which has an indicator and an operation key and functions as a 
telephone, and said operation key. An electronic device, wherein direction of text which an EL display 
provided in the lower part of a button of translucency and this button is comprised, and text of said 
operation key is displayed with said EL display, and is displayed with said EL display changes 
according to direction of said electronic device in every direction. 

[Claim 5]Have the 2nd panel that has the 1st panel that has an indicator, and an operation key, and said 
1st panel and said 2nd panel are connected, and said operation key. An electronic device, wherein text 
which comprises an EL display provided in the lower part of a button of translucency and this button, 
and is inputted by said operation key with said EL display is displayed. 
[Claim 6]The 1st panel that has an indicator. 
An operation key. 

It is the electronic device provided with the above, said operation key comprises an EL display provided 
in the lower part of a button of translucency, and this button, and text of said operation key is displayed 
with said EL display. 

[Claim 7]Have the 2nd panel that has the 1st panel that has an indicator, and an operation key, and said 
1st panel and said 2nd panel are connected, and said operation key. An EL display provided in the lower 
part of a button of translucency and this button is comprised. An electronic device, wherein direction of 
text which text inputted by said operation key with said EL display is displayed, and is displayed with 
said EL display changes according to direction of said electronic device in every direction. 



[Claim 8]The 1st panel that has an indicator. 
An operation key. 

Are the above the electronic device which it had and said operation key, Direction of text v^hich an EL 
display provided in the lower part of a button of translucency and this button is comprised, and text of 
said operation key is displayed with said EL display, and is displayed with said EL display changes 
according to direction of said electronic device in every direction. 

[Claim 9] An electronic device which is provided with the following and characterized by displaying text 
inputted by said operation key with said EL display. 
A button of translucency. 

Two or more operation keys which comprise an EL display provided in the lower part of this button. 
CPU which controls a display of said EL display. 

[Claim 10] An electronic device, wherein direction of text which it has the following, and text of said 
operation key is displayed with said EL display, and is displayed with said EL display changes 
according to direction of said electronic device in every direction. 
A button of translucency. 

Two or more operation keys which comprise an EL display provided in the lower part of this button. 
CPU which controls a display of said EL display. 

[Claim 1 l]Any 1 [ characterized by comprising the following ] of claim 1 thru/or claims 10. 
Said EL display neglect is a picture element part. 
A circuit which drives this picture element part. 

[Claim 12] An electronic device, wherein a picture element part of said EL display neglect is provided 
with TFT and an EL element in any 1 of claim 1 thru/or claims 10. 

[Claim 13] Any 1 [ characterized by comprising the following ] of claim 1 thru/or claims 10. 
A picture element part of said EL display neglect is an EL element, 

TFT for switching. 
TFT for EL drives. 

[Claim 14] An electronic device, wherein said EL element contains a triplet exciton compound in any 1 
of claim 1 1 thru/or claims 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention Information terminals, such as a deferred type telephone, a 
facsimile, and a personal computer, Or a cellular phone, PHS (Personal Handy Phone system), It is 
related with electronic devices, such as a Personal Digital Assistant represented by PDA (Personal 
Digital Assistant) etc. or an information terminal which accesses the Internet, and transmits and receives 
information. In this specification, a Personal Digital Assistant is an electronic device which can be 
carried by the user, and refers to data or the electronic device which can transmit and receive 
information via a wireless telephone, a wire telephone, or the Internet in the outdoors or indoor. 
[0002] 

[Description of the Prior Art] As for the portable electronic device represented by the cell phone unit (or 
only cellular phone), the establishment using telephone lines, such as wireless communications lines and 
the Intemet, of an information-and-telecommunications network, the fall of phonecall charges or a body 
price, and its convenience have spread quickly the interval. One is equipped with the antenna etc. which 
can make a cell phone unit project to a case from a communication circuit, a display, an operation key, a 
voice input part, a voice output part, and a case. 

[0003]As for the portable electronic device represented by the cell phone unit, appearance, not only a 
function but weight, the length of continuous use possible time (battery life), etc. serve as the user's 
selection criterion. Therefore, various creativity is put, in order to make weight of a portable electronic 
device light and to lengthen usable time by one charge. As a result, the function in which it seems that it 
is unnecessary is deleted as much as possible. 
[0004] 

[Problem(s) to be Solved by the Invention]For example, even if it makes it the cell phone unit which can 
transmit and receive an Internet mail, As for the number of operation keys, about 12-20 corresponding to 
a numerical keypad and a special key were common, and in order to input as data the Japanese character 
and special character containing a Chinese character, it needed to change the input mode and needed to 
carry out complicated operation. 

[0005] An object in view of such a fact of this invention is to provide a more user-friendly electronic 

device. 

[0006] 

[Means for Solving the Problem]a Personal Digital Assistant in which this invention is represented by 
cell phone unit, and a personal computer hello, in electronic devices, such as an information terminal 
represented by deferred type telephone device. An EL display is provided in an operation key for 
inputting information, and a user enables it to identify an operation key in a character, a sign, and a 
number which are displayed on an operation key with the EL display concerned. By such composition, a 
user can identify an operation key also in a dark place. In this specification, an EL display refers to a 
display which formed a picture element part using electroluminescence (below Electro Luminescence : 
describes it as EL) material, and it says. 



[0007]An electronic device of this invention which has such a function is an electronic device which has 
an indicator and an operation key, an operation key comprises an EL display provided in the lower part 
of a button of translucency, and this button, and text inputted by EL display by an operation key is 
displayed. Such composition is applicable also to an electronic device which functions as a telephone. 
[0008]Direction of text displayed with an EL display in an operation key can also make it possible to 
change according to direction of an electronic device in every direction. 

[0009]The 1st panel in which such other gestalten of an electronic device of this invention have an 
indicator. It has the 2nd panel that has an operation key, the 1st panel and 2nd panel are connected, an 
operation key comprises an EL display provided in the lower part of a button of translucency, and this 
button, and text inputted by EL display by the operation key concerned is displayed. 
[0010]The EL display can apply passive-matrix type or active-matrix type all. A thing of an active 
matrix driven by which a circuit which drives a picture element part and this picture element part was 
suitably provided on the same substrate was applied, and the picture element part is equipped with an 
EL element, TFT for switching, and TFT for EL drives. In order to raise luminous efficiency of an EL 
element, it is applied as a means with effective forming with material which contains a triplet exciton 
compound in a luminous layer of an EL element. 

[001 l]It enables a user to change suitably direction of a picture displayed on an indicator, and direction 
of pictures, such as a character, a sign, a number, etc. which are displayed on an operation key, by a use 
using an electronic device by using such composition. User-friendliness of an electronic device can be 
improved by the above-mentioned composition. 
[0012] 

[Embodiment of the Invention] What is shown in drawing 1 is an example of the cell phone unit which 
can be used for this invention, and the 1st display panel in which, as for 101, the display was 
incorporated, and 102 are the 2nd display panel provided with the operation key. The 1st display panel 
101 and 2nd display panel 102 are connected in the terminal area 103 using the hinge. And the angle 
theta of the field in which the display 104 of the 1st display panel 101 in the terminal area 103 is 
formed, and the field in which the operation key 106 of the 2nd display panel 102 is formed is arbitrarily 
changeable. The antenna 109 is a structure stored by the 1st display panel 101, and can be extended from 
the 1st display panel 101 at the time of use. 

[0013]The 1st display panel 101 has the display 104. The 1st display panel 101 is equipped with the 
voice input part 108 and the antenna 109. On the other hand, the 2nd display panel 102 is equipped with 
the operation key 106, the electric power switch 107, and the voice output part 105. 
[0014]It changes from the EL display which was provided corresponding to the button and each button 
of translucency, and was provided inside the case to the operation key 106, and the text which an EL 
display shows can be recognized now through the button of translucency. Drawing 2 is the cell phone 
unit which used this invention, and a sectional view explaining the operation key composition of PDA. 
[0015]In drawing 2 (A), inside the case 201, the 1st printed circuit board 202 formed with glass epoxy 
resin or ceramics is, and various circuits are formed. The transmitting and receiving circuit section 
which carries digital disposal circuits, such as CPU (microprocessor), DSP (digital signal processor), 
various memories (a flash memory and SRAM), a mixer, a frequency synthesizer, etc. as a baseband part 
is formed in the field of one of these. 

[0016]The button 203 of the operation key which can be recognized from the outside of the case 201 is 
translucency, and EL display 204 is formed in the lower part. It was fixed on the 2nd printed circuit 
board 205 that has flexibility, and this EL display 204 is connected with the wiring 206 of the circuit 
formed on the 2nd printed circuit board 205. Especially the connection form of the circuit of the 1st 
printed circuit board 201 and the circuit of the 2nd printed circuit board 205 may be connected, for 
example using FPC(flexible printed wiring board: Flexible Printed Circuit) 210, although not limited. 
[0017]Between the 1st printed circuit board 202 and the 2nd printed circuit board 205, the flexible sheet 
207 in which the diaphragm 208 is being fixed is formed. The diaphragm 208 is formed with the alloy 
which uses aluminum and copper as the main ingredients, and has conductivity. The diaphragm 208 is 
formed corresponding to the button 203, and, on the other hand, the electrodes 209a and 209b are 



formed in the 1st printed circuit board 202 corresponding to the diaphragm 208. These electrodes 209a 
and 209b are connected to the circuit which detects a keystroke among the various above-mentioned 
circuits. 

[00 18] As drawin g 2 (A) shows, in the usual state, the diaphragm 208 touches only 209a which is one 
electrode. If a user pushes the button 203 in the direction of an arrow as shown in drawing 2 (B). both 
the 2nd printed circuit board 205, the flexible sheet 207, and the diaphragm 208 change, and the 
diaphragm 208 contacts both electrodes 209a and 209b, and can take a flow. Thus, the existence of 
button grabbing is detected and input is acquired. 

[0019] Drawing 3 is a plan of the 2nd printed circuit board 205 in which the button 203, EL display 204, 
and the wiring 206 are formed. The end of the 2nd printed circuit board 205 is equipped with the 
terminal 21 1 for connection. 

[0020]The details of connection with EL display 204, the button 203, and the 2nd printed circuit board 
205 are shown in drawing 4 . EL element 403, the protective film 404, and the input terminal 402 are 
formed in the translucency board 401, and EL display 204 is being fixed to the 2nd printed circuit board 

205 with the hardening resin 405. The input terminal 402 forms the electric connection with the wiring 

206 currently formed in the 2nd printed circuit board 205 via the conductive particle 406 currently 
sprinkled by the hardening resin 405. The translucency board 401 and the button 203 are also being 
fixed by the adhesives 407. By such composition, the character displayed with EL display 204 can be 
recognized through the button 203. 

[0021] Drawing 5 is a block diagram explaining the composition of such an electronic device. The key 
input section 522 is equipped with EL display 523 and the keystroke detection part 524 in the system 
shown by drawing 5 . The keyboard interface part 508 of CPU506 controls the text which EL display 
523 displays via the keyboard control circuit 520. The signal from the keystroke detection means 524, 
By CPU506 inside, data processing is performed, and it inputs into the keyboard interface part 508 via 
the input signal processing circuit 521, and transmits [ predetermined information is outputted to the 
control circuit 512, and the information is displayed on the display 513, or ] to it. The composition of 
other extemal circuits comprises the power supply circuit 504, the voice processing circuit 502, the 
external-interface port 505, the transmission and reception circuit 515, etc. which consist of a regulated 
power supply and a high-speed highly precise operational amplifier. The video signal processing circuit 
507 is built in CPU506. VRAM51 1, DRAM509, the flash memory 510, and the memory card 503 are 
connected to CPU506. The information processed by CPU503 is outputted to the control circuit 512 
from the video signal processing circuit 507 as a video signal (data signal). The control circuit 512 
supplies a video signal and a clock to the display 513. Specifically, it has the function to distribute a 
video signal to the data corresponding to each pixel of the display, and the function to change into the 
start signal of a drive circuit, and the timing control signal of exchange-izing of an internal power supply 
circuit the Horizontal Synchronizing signal and Vertical Synchronizing signal which are inputted from 
the outside. 

[0022] As drawing 5 shows, the electronic device of this invention has taken the composition in which 
CPU concentrates, manages and controls two or more EL displays provided in the operation key. 
[0023]The drive system of an EL display can also adopt any of simple matrix driving or an active matrix 
driven. The EL element provided in an EL display has the composition provided with the luminous layer 
which comprises inorganic matter or organic electroluminescence material (fluorescent material) 
between the electrodes (anode and negative pole) of a couple. Although the picture element part in 
particular of an EL display is not limited, it arranges and forms 10x10 pieces or about 15x15 pixels in 
matrix form. 

[0024] A typical structure of the EL element which carries out simple matrix driving using an inorganic 
EL material comprises a transparent electrode, the 1st insulating layer, an EL luminescence layer, the 
2nd insulating layer, and a back metal electrode layer on the substrate. The material of an EL 
luminescence layer should just use a publicly known material, and forms it using materials, such as 
ZnS:Mn, CdSSe, and SrS. 

[0025] Whichever may be used although organic electroluminescence materials include low molecule 



system (monomer system) material and polymers system (polymer system) material. When using low 
molecule system material, vacuum deposition is used, but when using polymers system material, a spin 
coat method, print processes or the ink jet method, etc. is used. An example of low molecule system 
organic electroluminescence material is taken as the laminated structure which provided the copper- 
phthalocyanine (CuPc) film of 20-nm thickness as a hole injection layer, and provided the tris-8- 
quinolinolato aluminium complex (Alq3) film of 70-nm thickness as a Ivmiinous layer on it. The 

luminescent color is controllable by adding to Alq3 Quinacridone, perylene, or a fluorochrome called 

DCMl. 

[0026]However, the above example is an example of the low molecule system organic 
electroluminescence material which can be used as an EL layer, and is not limited to this. What is 
necessary is just to form an EL layer (layer for moving luminescence and the career for it), combining 
freely a luminous layer, a charge transport layer, or an electric charge pouring layer. For example, it is 
also possible to use inorganic materials, such as silicon carbide, as a charge transport layer or an electric 
charge pouring layer. 

[0027]pi conjugated polymer material etc. are known for polymers system material. As for the example 
of representation, a crystalline semiconductor film PARAFENIREMBINIREN (PPV) system, a 
polyvinyl-carbazole (PVK) system, the Polyful Oren system, etc. are raised. It is better for luminous 
efficiency to use it by a laminated structure, although the EL layer formed using such a material is used 
by the monolayer or a laminated structure. Although generally formed on the anode in order of a hole 
injection layer / electron hole transporting bed / luminous layer / electron transport layer, structure like 
an electron hole transporting bed / luminous layer / electron transport layer or a hole injection layer / 
electron hole transporting bed / luminous layer / electron transport layer / electronic injection layer may 
be sufficient. In this invention, which a publicly known structure may be used and fluorescence coloring 
matter etc. may be doped to an EL layer. 

[0028]The method which it divides roughly and there are four methods in carrying out a colored 
presentation, and forms three kinds of EL elements corresponding to R(red) G(green) B (blue), There 
are a method which combined the EL element and fluorescent substance (the color conversion layer of 
fluorescence: CCM) of the method which combined the EL element and light filter of white light, blue, 
or bluish green luminescence, and a method which puts the EL element corresponding to RGB on the 
negative pole (counterelectrode) using a transparent electrode. 

[0029]What is necessary is to use cyano polyphenylene for the EL layer which emits light in red as a 
concrete EL layer, to use polyphenylene vinylene for the EL layer which emits light green, and just to 
use polyphenylene vinylene or poly alkyl phenylene for the EL layer which emits light blue. What is 
necessary is for the thickness of an EL layer just to be 30-150 nm. The aforementioned example is an 
example of the organic electroluminescence material which can be used as a luminous layer, and is not 
limited to this. The material for forming a luminous layer, a charge transport layer, and an electric 
charge pouring layer can be freely chosen in the possible combination. 

[0030]The above-mentioned example is an example of the organic electroluminescence material which 
can be used as a luminous layer, and is not limited to this. The material for forming a luminous layer, a 
charge transport layer, and an electric charge pouring layer can be freely chosen in the possible 
combination. The EL layer shown by this example is taken as the structure which formed the hole 
injection layer which comprises a luminous layer, PEDOT (polythiophene), or PAni (poly aniline). 
[003 l] Drawing 6 shows an example which shows the structure of the EL display of an active matrix 
driven. Although TFT may be distinguished from the amorphous silicon TFT or poly-Si TFT by the 
construction material of the semiconductor membrane which forms a charmel forming region, it may 
adopt the any. 

[0032] As for the substrate 601, a glass substrate or an organic resin substrate is adopted. The organic 
resin material is lightweight as compared with a glass material, and acts effective in the weight saving of 
the electronic device itself. As a thing applicable when producing an EL display, organic resin materials, 
such as polyimide, polyethylene terephthalate (PET), polyethylenenaphthalate (PEN), polyether 



sulphone (PES), and aramid, can be used. 

[0033]However, there is nothing that is equal to heat treatment of not less than 450 ** in the material in 
which the organic resin substrate is supplied to the present commercial scene. However, if laser 
annealing art is used, it will enable substrate heating temperature to produce at least 300 ** or less of 
poly-Si TFT. At the manufacturing process of poly-Si TFT, although hydrogen treatment is often 
needed, as for this, even the substrate temperature of about 200 ** can acquire the effect by performing 
hydrogen treatment for which plasma was used. 

[0034] Drawing 6 shows signs that n channel type TFT652 and p channel type TFT653 are formed in the 
driving circuit part 650, and TFT654 for switching and TFT655 for current control are formed in the 
picture element part 651. These TFT(s) are formed using the semiconductor layers 603-606, the gate 
dielectric film 607, the gate electrodes 608-611, etc. 

[0035]Oxidation silicon nitride (expressed with SiO^Ny), a silicon nitride film, etc. are formed in a 

thickness of 50-200 nm, and the blocking layer 602 formed on the substrate 601 provides them so that 
oligomer etc. may not deposit from the substrate 601. The interlay er insulation film comprises the 
inorganic insulating film 618 formed with silicon nitride, oxidation silicon nitride, etc., and the organic 
compound insulator 619 formed with an acrylic or polyimide. 

[0036]The circuitry of the driving circuit part 650 is omitted here, although it differs in the gating signal 
side drive circuit and the data signal side drive circuit. The wiring 612 and 613 is connected to n charmel 
type TFT652 and p channel type TFT653, and a shift register, latch circuitry, a buffer circuit, etc. are 
formed using these TFT(s). 

[0037]In the picture element part 651, the data wiring 614 cormected with the sauce side of TFT654 for 
switching, and has connected the wiring 615 by the side of a drain with the gate electrode 61 1 of 
TFT655 for current control The sauce side of TFT655 for current control is wired so that it may connect 
with the power supply wirings 617 and the electrode 616 by the side of a drain may connect with the 
anode of an EL element. Drawing 7 shows the plan of such a pixel and shows it using the numerals 
which are common in drawing 6 for convenience. In drawing 6 , the section corresponding to an A-A* 
line is shown in drawing 6 . Drawing 7 (B) shows the equivalent circuit. 

[0038]an EL display is shown in drawing 6 -- as - these wiring - a wrap - like -- organic resin, such as 
an acrylic and polyimide, - the banks 620 and 621 are suitably formed using photosensitive organic 
resin. EL element 656 comprises the negative pole 624 formed using materials, such as alkaline metals, 
such as the anode 622 formed by ITO (indium tin oxide), EL layer 623 produced using organic 
electroluminescence material, MgAg, and LiF, or alkaline-earth metals. The banks 620 and 621 are 
formed so that the end of the anode 622 may be covered, and they are established in order to prevent the 
negative pole and the anode short-circuiting in this portion. 

[0039]The negative pole 624 of an EL element is formed on EL layer 623. As the negative pole 624, the 
material containing small magnesium (Mg), lithium (Li), or calcium (Ca) of a work fimction is used. 
What is necessary is just to use the electrode which becomes preferably by MgAg (material which 
mixed Mg and Ag by Mg:Ag=10:l). A MgAgAl electrode, a LiAl electrode, and a LiFAl electrode are 
mentioned to others. 

[0040]After the negative pole 624 forms EL layer 623, it is desirable to form continuously without 
carrying out air release. It is because the interface state of the negative pole 624 and EL layer 623 
influences the luminous efficiency of an EL element greatly. In this specification, the light emitting 
device formed by the anode (picture element electrode), an EL layer, and the negative pole is called an 
EL element. 

[0041] Although it is necessary to form individually the layered product which becomes by EL layer 623 
and the negative pole 624 by each pixel, since EL layer 623 is very weak for moisture, the usual 
photolithography technique cannot be used for it. The negative pole 424 produced using an alkaline 
metal will oxidize easily. Therefore, it is preferred to form selectively using physical mask materials, 
such as a metal mask, by gaseous phase methods, such as a vacuum deposition method, a sputtering 
technique, and plasma CVD method. Although it is also possible as a method of forming an EL layer 



selectively to use the ink jet method, screen printing, etc., since these cannot perform continuously 
forming of the negative pole under the present circumstances, they can be said to be preferred [ an 
above-mentioned method ]. 

[0042]The protection electrode for protecting from external moisture etc. on the negative pole 624 may 
be laminated. It is preferred to use a low resistance material containing aluminum (aluminum), copper 
(Cu), or silver (Ag) as a protection electrode. Or light can also be made to emit up in drawing 6 by using 
a transparent electrode (this is called upper surface radiation for convenience). In that case, if the 
insulator layer insulator layer 61 1 between organic resin layers is made to mix black paints, even if it 
does not use a polarizing plate, the black screen at the time of nonluminescent can be formed. The 
radiation effect which eases generation of heat of an EL layer is also expectable in this protection 
electrode. After forming above-mentioned EL layer 623 and the negative pole 624, it is also effective 
that even a protection electrode forms continuously without carrying out air release. 
[0043]If the EL display which integrated the EL element which emits light in three colors is used, it is 
made to illuminate by the color according to a user's liking, and with the calling sound at the time of 
mail arrival, the color of lighting can be changed for every group registered, and the distinctiveness at 
the time of mail arrival can also be improved, for example. Since the driver voltage of an EL element 
operates on 1-7V, and the voltage as driver voltage whose LSI are 3V preferably and is almost the same, 
a booster circuit is not needed. 

[0044] Any way, when using in portable electronic devices, such as a cell phone unit, it is required that 
high luminosity should be obtained with little power consumption. It is also possible for there to be an 
organic compound (henceforth a singlet compound) which emits light by a singlet exciton (singlet), and 
an organic compound (henceforth a triplet compound) which emits light by a triplet exciton (triplet) in 
the material which forms an EL layer, and to use these together. A singlet compound refers to the 
compound which emits light only via singlet excitation, and a triplet compound refers to the compound 
which emits light via triplet excitation. 

[0045]If it is considered as a triplet compound, the organic compound of a statement is mentioned to the 

following papers as a typical material. (l)T.Tsutsui, C.Adachi, S.Saito, Photochemical Processes in 

Organized Molecular Systems, ed.K.Honda, (Elsevier Sci.Pub., Tokyo and 1991. p. 437. (2)M.A.Baldo, 

D.F.O'Brien, Y.You,A.Shoustikov, S.Sibley, M.E.Thompson, S.R.Forrest, Nature 395 (1998) p.l51. - 

in this paper. The organic compound shown by the formula of **** is indicated. (3) M.A.Baldo and 

S.Lamansky, P.E. Burrrows and M.E.Thompson, S.R. Forrest, Appl.Phys.Lett. and 75 (.) 1999) p.4. (4) 

T.Tsutsui, M.-J. Yang, M.Yahiro, K.Nakamura, T.Watanabe,T.tsuji, Y.Fukuda, T.Wakimoto, 

S.Mayaguchi, Jpn.Appl.Phys., 38 (12B) (1999) L1502. [0046]I think it possible to use a luminescent 

material (specifically a metal complex or an organic compound) expressed not only with a luminescent 

material described in the above-mentioned paper but with the following molecular formula. 

[0047] 

[Formula 1] 

E t E t 




E t E t 



C««. E t ttX^Jm. 



[0048] 




[0049]In the above-mentioned molecular fomiula, M is an element belonging to eight to 10 fellows of 
the periodic table. Platinum and iridium are used in the above-mentioned paper, this invention person 
thinks that it is preferred when reducing the manufacturing cost of an EL display, since it is [ nickel, 
cobalt, or palladium ] cheap compared with platinum or iridium. In order that especially nickel may tend 
to form a complex, it is thought that productivity is also high and preferred. 

[0050]The above-mentioned triplet compound can have [ compound ] luminous efficiency higher than a 
singlet compound, and can make low operating voltage (voltage made to require for an EL element to 
emit light) also obtaining the same light emitting luminance. 

[005 l]For example, if a triplet compound with high luminous efficiency is used as a luminous layer 
which emits light in red, though the same light emitting luminance as the luminous layer which emits 
light green, or the luminous layer which emits light blue is obtained, it is possible to arrange operating 
voltage. Therefore, degradation of the luminous layer which emits light in red is not brought too much 
forward, and it becomes possible to perform a colored presentation, without causing problems, such as a 
color gap. 

[0052]Although an example using a triplet compound as a luminous layer which emits light in red here 
is shown, it is also possible to use a triplet compound for a luminous layer which emits light still 
greener, or a luminous layer which emits light blue. 

[0053]In drawing 6 , TFT654 for switching was made into multi-gate structure, and LDD which overlaps 
a gate electrode is provided in TFT655 for current control. Although TFT using polysilicon shows high 
working speed therefore, degradation of hot carrier injection etc. also takes place easily. Therefore, TFT 
firom which structure differs like drawing 6 according to a function in a pixel (with TFT for switching of 
the OFF state current low enough.) It is dramatically effective to form TFT for current control strong 
against hot carrier injection, when it has high reliability and a display in which good image display is 
possible (performance of operation is high) is produced. 

[0054] Drawing 8 is a figure showing appearance of such an EL display. Although a direction which 
displays a picture changes with composition of an EL element, light emits it up here and a display 
constitutes it. As for composition shown by drawing 8 , the element substrate 801 and the sealing 
substrate 802 in which the driving circuit parts 804 and 805 and the picture element part 803 were 
formed using TFT are stuck by the sealant 810. The input terminal 808 is formed in an end of the 
element substrate 801, and FPC (Flexible Print Circuit) is connected to it in this portion. A terminal 
which inputs an image data signal, various timing signals, and a power supply into the input terminal 
808 from an external circuit is provided in an about 500-micrometer pitch. And it is connected with a 
driving circuit part with the wiring 809. What is necessary is just to be 10x10 pieces or about 15x15 
pieces, in applying to this invention although there is no limitation in particular in a pixel number. 
[005 5] Although there is no limitation in structure of an input terminal in any way, as drawing 9 shows, 
titanium (Ti), the wiring 705 which comprises aluminum (aluminum), and ITO706 which were formed 
as the anode are laminated and formed as an example. Drawing 10 shows a sectional view 
corresponding to an A- A line in an input terminal part. The element substrate 701 and the sealing 
substrate 702 are stuck by the sealant 703. In a driving circuit part, although EL layer 707 and the 
negative pole 708 are formed on the bank 709, the contact part 710 which is illustrated in order to 
contact the negative pole 708 to wiring is formed. 



[0056]In such an EL display, composition of a driving circuit part and a picture element part comprises 
the source signal line driving circuit 920, the gate signal line drive circuit 922, and the picture element 
part 900, as shown in drawing 1 1 . 

[0057]The source signal line driving circuit 920 has the shift register 920a, latch (A) 920b, and latch (B) 
920c. In the source signal line driving circuit 920, a clock signal (CLK) and a start pulse (SP) are 
inputted into the shift register 920a. The shift register 920a generates a timing signal in order based on 
these clock signals (CLK) and start pulses (SP), and supplies a timing signal to a latter circuit one by 
one. 

[0058]Buffer amplification of the timing signal from the shift register 920a may be carried out with a 
buffer (not shown) etc., and a timing signal which carried out buffer amplification may be supplied to a 
latter circuit one by one. Since many circuits or elements are connected to wiring to which a timing 
signal is supplied, load carrying capacity (parasitic capacitance) is large. This buffer is formed in order 
to prevent a standup of a timing signal produced since this load carrying capacity is large, or falling 
"becoming blunt." 

[0059]A timing signal from the shift register 920a is supplied to latch (A) 920b. Latch (A) 920b has the 
latch of two or more stages who processes a digital signal (digitalsignals) which has picture information. 
Latch (A) A digital signal is written in one by one and 920b holds it at the same time said timing signal 
is inputted. 

[0060]Latch (A) Time until writing of a digital signal to a latch of a whole stage of 920b is completed 
briefly is called a line period. That is, a time interval of a time of writing of a digital signal being started 
by latch of a stage of most left-hand side in latch (A) 920b to a time of writing of a digital signal being 
completed to a latch of a stage of most right-hand side is a line period. Actually, a period when a 
horizontal blanking interval was added to the above-mentioned line period may be included at a line 
period. 

[0061]An end of 1 line period will supply the latch signal (LatchSignal) to latch (B) 920c. At this 
moment, digital signals which are written in latch (A) 920b and are held are sent out to latch (B) 920c all 
at once, are written in a latch of a whole stage of latch (B) 920c, and are held. Latch (A) 920b which 
finished sending out a digital signal to latch (B) 920c writes in a digital signal one by one again based on 
a timing signal from the shift register 920a. It is written in latch (B) 920b throughout [ one line term / of 
eye this 2 order ], and a digital signal currently held is inputted into the source signal lines Sl-Sx. 
[0062]On the other hand, the gate signal line drive circuit 922 has a shift register and a buffer (neither is 
illustrated), respectively. Depending on the case, the gate signal line drive circuit 922 may have a level 
shift other than a shift register and a buffer. In the gate signal line drive circuit 922, a gating signal from 
a shift register (not shovm) is supplied to a buffer (not shown), and is supplied to a corresponding gate 
signal line. Since a gate electrode of TFT for switching of a pixel for one line is connected to the gate 
signal lines Gl-Gy, respectively and TFT for switching of all the pixels must be simultaneously changed 
into a state of one by one line, what has that possible a buffer sends big current is used. The number of a 
source signal line driving circuit and gate signal line drive circuits, composition, and its operation are 
not limited to composition shown by this example. 

[0063] As for an electronic device of this invention with the above keyboards, it is possible for a user to 
change suitably the direction of pictures, such as a character displayed on a direction and an operation 
key of a picture which are displayed on a picture element part, a number, and a sign. For example, as 
shown in drawing 15 (A\ a number is usually expressed. If a display is changed by operation of a menu 
screen key etc., the user can make it a hiragana display, as shown in drawing 1 5 (B). or as shown in 
drawing 15 (C). he can change to an alphabet display. If a colored presentation of an EL element 
provided in an operation key is made possible, information on a color can be given further, it is made to 
illuminate by a color [ that is right, then ] according to a user's liking, and with a calling sound at the 
time of mail arrival, a color of lighting can be changed for every group registered, and distinctiveness at 
the time of mail arrival can also be improved. Next, an example of an outline view of an electronic 
device completed by this invention is shown in drawing 12 . 

[0064] When the panel 301 for a display and the panel 302 for operation are arranged in a transverse 



direction at drawing 12 (A\ a case where the direction of a picture displayed on the indicator 304 and 
the direction of pictures, such as a character displayed on the operation key 306, a number, and a sign, 
see from the user side, and there are in the original direction is shown. 

[0065]When the panel 301 for a display and the panel 302 for operation are arranged in a lengthwise 
direction at drawing 12 (B). a case where the direction of a picture displayed on the indicator 304 and 
the direction of pictures, such as a character displayed on the operation key 306, a number, and a sign, 
see from the user side, and there are in the original direction is shown. 

[0066]The electronic device of this invention can change the direction of pictures, such as a character 
displayed on a direction and the operation key 306 of a picture which are displayed on the indicator 304, 
a number, and a sign, according to a user's user-friendliness in a direction shown in drawing 12 (A), and 
the direction shown in drawing 12 (B). 

[0067] Although drawing 12 explained a case where the direction of pictures, such as a character 
displayed on the operation key 306, a number, and a sign, was always the same as the direction of a 
picture displayed on the indicator 304, this invention is not limited to this. The direction of a picture 
displayed on the indicator 304 may differ from the direction of pictures, such as a character displayed on 
the operation key 306, a number, and a sign. A character, a number, and a sign which an operation key 
shown in drawing 12 shows are an example, and an electronic device of this invention is not limited to 
these characters, a number, and a sign. 

[0068] A character displayed on the operation key 306 as the direction of a picture displayed on the 
indicator 304, It may have composition which is automatically changed v^th the angle theta between a 
field which has the indicator 304 of the panel [ in / for the direction of pictures, such as a number and a 
sign, / the terminal area 303 ] 301 for a display, and a field which has the operation key 106 of the panel 
302 for operation. 

[0069]The cell phone unit can access the Intemet and can carry out transmission and reception of an E- 
mail, search of a homepage, etc. Text other than a sound operates and inputs an operation key single 
hand in many cases. In that case, an operation key is operated by the thumb or an index finger of 
handedness. Drawing 13 is a figure explaining a using form of a cell phone unit shown by drawing 1 . In 
a cell phone unit connectable with the Intemet, picture information quantity which can be displayed on 
one screen was made to increase, and in order to become highly minute, enlargement of a display has 
accomplished, however, conspicuousness of a screen improves — be alike and hang — a user ~ the 
person himself/herself ~ it becomes easy to see information as which the 3rd person of an except was 
displayed, and privacy is no longer maintained. 

[0070] Since the operation key 106 of a cell phone unit of this invention and the arrangement of the 
display 104 can cover a screen of the display 104 to some extent in the palm, operating the operation 
key 106 as drawing 13 shows to it, they can secure privacy. For a user, it can have sense of security. 
[0071]moreover - using a crest (lines on the palms) of a palm by making an image sensor or an area 
sensor build in the display 104, and using it for it, as a palm is covered and put on the display 104 - the 
person himself/herself - it can attest. A display with a built-in sensor reads individual information for a 
user's lines on the palms, and attestation performs authentication work while performing key operation 
by the operation key 106. Authentication work compares individual information which a sensor read, 
and individual information memorized by a flash memory to build in and nonvolatile memory, and is 
performed. 

[0072] Although drawing 13 shows an example which is operating the operation key 106 with the thumb, 
it is also the same as as shown in drawing 16 , when operating it by an index finger. 
[0073]This invention can apply a liquid crystal display as shovm in drawing 14 to a computer of a note 
type applied to a display. A computer shown in drawing 14 (A) is provided with the display 1403, the 
image input part 1402, and the keyboard part 1404 which used the main part 1401 and a liquid crystal 
display, and this invention can be applied to the keyboard part 1404. Input operation, such as data, is 
supportable by giving an information display ftinction to each key by a keyboard part in an electronic 
device which thought portability as important having a limit in a size and number of keys, and using an 
operation key of this invention. 



[0074]A facsimile function could be added and a telephone device shown in drawing 14 (B) comprises 
the display 1412, the operation key 1413, etc. which display the main part 1410, the receiver 141 1, a 
telephone number, etc. This invention can be applied to the operation key 1413, also in such a deferred 
type electronic device, can support a user's input operation, and can improve convenience. 
[0075] Although drawing 14 showed an example of an electronic device with which this invention is 
applied, it is applicable to all electronic devices, such as a switch formed in a keyboard of a DISSUKU 
top type computer, a television television machine and a remote control of an audio, a selection button 
of a vending machine, and an operator control panel of various manufacturing systems. 
[0076] 

[Effect of the Invention]The electronic devices of this invention are pictures which an EL display is 
provided in the operation key for inputting a character, a sign, a number, etc., and are displayed with the 
EL display concerned, such as a character, a sign, and a number, and are enabling the user to identify an 
operation key. By such composition, it becomes possible to use a Umited number of operation keys 
effectively, and a user's convenience can be conjointly improved with multi-functionalization of an 
operation key. 

[0077]It supposes that a user is able to change suitably direction of an electronic device and direction of 
pictures, such as a character, a sign, a number, etc. which are displayed on an operation key with an EL 
display, and operativity is raised. User-friendliness of an electronic device can be improved by the 
above-mentioned composition. 
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TECHNICAL FIELD 



[Field of the Invention]This invention Information terminals, such as a deferred type telephone, a 
facsimile, and a personal computer, Or a cellular phone, PHS (Personal Handy Phone system), It is 
related with electronic devices, such as a Personal Digital Assistant represented by PDA (Personal 
Digital Assistant) etc. or an information terminal which accesses the Internet, and transmits and receives 
information. In this specification, a Personal Digital Assistant is an electronic device which can be 
carried by the user, and refers to data or the electronic device which can transmit and receive 
information via a wireless telephone, a wire telephone, or the Intemet in the outdoors or indoor. 
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PRIOR ART 



[Description of the Prior Art] As for the portable electronic device represented by the cell phone unit (or 
only cellular phone), the establishment using telephone lines, such as wireless communications lines and 
the Internet, of an information-and-telecommunications network, the fall of phonecall charges or a body 
price, and its convenience have spread quickly the interval. One is equipped with the antenna etc. which 
can make a cell phone unit project to a case from a communication circuit, a display, an operation key, a 
voice input part, a voice output part, and a case. 

[0003]As for the portable electronic device represented by the cell phone unit, appearance, not only a 
fimction but weight, the length of continuous use possible time (battery life), etc. serve as the user's 
selection criterion. Therefore, various creativity is put, in order to make weight of a portable electronic 
device light and to lengthen usable time by one charge. As a result, the function in which it seems that it 
is unnecessary is deleted as much as possible. 
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EFFECT OF THE INVENTION 



[Effect of the InventionJThe electronic devices of this invention are pictures which an EL display is 
provided in the operation key for inputting a character, a sign, a number, etc., and are displayed with the 
EL display concerned, such as a character, a sign, and a number, and are enabling the user to identify an 
operation key. By such composition, it becomes possible to use a limited number of operation keys 
effectively, and a user's convenience can be conjointly improved with multi-functionalization of an 
operation key. 

[0077]It supposes that a user is able to change suitably direction of an electronic device and direction of 
pictures, such as a character, a sign, a number, etc. which are displayed on an operation key with an EL 
display, and operativity is raised. User-friendliness of an electronic device can be improved by the 
above-mentioned composition. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]For example, even if it makes it the cell phone unit which can 
transmit and receive an Intemet mail, As for the number of operation keys, about 12-20 corresponding to 
a numerical keypad and a special key were common, and in order to input as data the Japanese character 
and special character containing a Chinese character, it needed to change the input mode and needed to 
carry out complicated operation. 

[0005]An object in view of such a fact of this invention is to provide a more user-friendly electronic 
device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The figure explaining an example of a portable electronic device. 

[Drawing 2] The figure explaining the composition of the operation key of the electronic device in this 

invention. 

[Drawing 3] The figure explaining the composition of the operation key of the electronic device in this 
invention. 

[Drawing 4] The figure explaining the composition of the operation key of the electronic device in this 
invention. 

[Drawing 5] The block diagram explaining the composition of the electronic device of this invention. 
[Drawing 6] The sectional view explaining the drive circuit of an EL display, and the composition of a 
picture element part. 

[Drawing 7] The plan and representative circuit schematic explaining the composition of the picture 
element part of an EL display. 

[Drawing 8] The perspective view showing the appearance of an EL display. 

[Drawing 9] The figure explaining the composition of the input terminal part of an EL display. 

[Drawing 10] The figure explaining the composition of the input terminal part of an EL display. 

[Drawing ll] The block diagram explaining the composition of an EL display. 

[Drawing 12] The outline view of the portable electronic device using this invention. 

[Drawing 13] The figure explaining the operation form of the portable electronic device using this 

invention. 

[Drawing 14] The figure explaining an example of an electronic device. 

[Drawing 15] The enlarged drawing of the navigational panel of the electronic device in this invention. 
[Drawing 16] The figure explaining the operation form of the portable electronic device using this 
invention. 
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